Misplacement of nasogastric tubes into the pleural space is a rare occurrence, generally associated with transbronchial placement of narrow-bore feeding tubes with metal stylets. L2 We present a case which illustrates the potential for intrapleural placement of a polyvinyl chloride nasogastric tube frllowing traumatic nasotracheal intubation. The case highlights the possibility of oesophageal perforation during both nasogastric and nasotracheal intubation, and the potential for particularly severe injury when complications of both procedures occur in tandem. Since nasogastric intubation often fol-CAN J ANAESTH 1996 / 43:12 /pp1252~fi
Misplacement of nasogastric tubes into the pleural space is a rare occurrence, generally associated with transbronchial placement of narrow-bore feeding tubes with metal stylets. L2 We present a case which illustrates the potential for intrapleural placement of a polyvinyl chloride nasogastric tube frllowing traumatic nasotracheal intubation. The case highlights the possibility of oesophageal perforation during both nasogastric and nasotracheal intubation, and the potential for particularly severe injury when complications of both procedures occur in tandem. Since nasogastric intubation often fol-CAN J ANAESTH 1996 / 43:12 /pp1252~fi lows nasotracheal intubation, the setting in which this complication arose is common among critically ill patients and patients undergoing general anaesthesia. For this reason, and because the prognosis of oesophageal perforation depends greatly on prompt recognition and treatment, 3.4 it is important that physicians caring for such patients be apprised of this complication and the factors which increase the risk of its occurrence.
Case report A 76-yr-old woman was admitted to hospital with a fracture of her left tibia and fibula resulting from a fall. Past medical history was remarkable for chronic renal failure, requiring peritoneal dialysis, and carcinoma of the right breast treated surgically five years before admission. In hospital, the patient developed abdominal pain. Examination of peritoneal fluid revealed no leukocytes or bacteria. The serum amylase was noted to be elevated to 1350 U. L -t (norton1 range 20-130 U. L-t).
Over the next 48 hr she became increasingly obtunded, hypothermic, and hypotensive, and was transferred to the intensive care unit (ICU). Arterial blood gases on supplemental oxygen demonstrated hypoxaemia and a metabolic acidosis. Serum amylase at the time,of ICU admission was 133 U-L -1.
Mechanical ventilation was instituted through an 8 mm internal diameter (ID) orotracheal tube, and blood pressure was supported with norepinephrine+ A C T scan of the abdomen revealed oedematous loops of bowel and a normal pancreas, In response to antibiotic therapy and supportive measures the patient improved and the trachea was extubated on the third day after ICU admission.
Three days later, she once again developed abdominal pain, hypotension, and respiratory distress; the serum amylase was 81 U. L -l. A diagnosis of ischaemic colitis was made and she was taken to the operating room. As she was haemodynamically unstable and developed severe dyspnoea in the recumbent position, conscious blind nasotracheal intubation was attempted using a 7 mm ID tracheal tube, but was unsuccessful. Trauma to the pharynx was suspected on the basis of a small amount of blood in the pharynx and nasotracheal tube. Orotracheal intubation with an 8 mm ID endotracheal tube was performed, and a #16 French polyvinylchloride nasogastric tube was inserted through the right nostril. The nasogastric tube was passed to 60 cm without resistance, and was noted to drain 50 ml clear fluid. Laparotomy revealed normal bowel, and an oedematous pancreas, with diffuse calcification. A diagnosis of pancreatitis was made, the abdomen was closed, and the patient was returned to the ICU. FIGURE Postoperative chest radiograph, with nasogastfic tube passing through the cervical oesophagus, tracking along the mediastinum, and entering the right pleural space at the level of the hilum. Subcutaneous emphysema is noted in the neck. Surgical clips in the right axilla are the result of the previous segmental mastectomy and axillary node dissection.
The postoperative chest radiograph ( Figure) showed the nasogastric tube leaving the oesophagus in the neck, track along the mediastinum to the level of the right hilum, and exit into the right pleural space. Subcutaneous emphysema is noted in the neck. Upper gastrointestinal endoscolfy demonstrated perforation of the oesophagus by the nasogastric tube 15 cm from the incisors.
A chest tube was placed to drain the pleural space, and the patient was returned to the operating room. Neck dissection located the tube where it passed through a 2 cm tear in the cricopharyngeus muscle. The nasogastric tube was retrieved and redirected into the oesophagus. The cricopharyngeus tear was repaired, and a drain was left in place.
Postoperative management consisted of respiratory and haemodynamic supportive measures, broad spectrum antibiotic therapy, and total parenteral nutrition. On the fourth postoperative day she once again developed abdominal pain, hypotension and respiratory distress, and died shortly thereafter of progressive shock and respiratory failure. Permission for autopsy was denied.
Discussion
Two important points are illustrated by this case: (1) Transoesophageal intubation of the pleural space with a nasogastric tube may occur as a complication of trau-matic nasotracheal intubation; (2) Since this injury may occur in a setting where clinical signs are unreliable, a high index of suspicion and prompt viewing of chest radiographs are required to effect prompt diagnosis and treatment.
Primary perforation of the cervical oesophagus or pharynx by a nasogastric tube is a rare complication and was not noted to occur at all in a recent review of 340 nasogastric intubafions. 7 Oesophageal perforation resuiting in intubation of the mediastinum and pleural space is even more uncommon and, to our knowledge, only three cases have been documented. 5, 6 In two previously reported patients with high oesophageal perforation, the tube was noted to leave the cervical oesophagus at the level of the cricopharyngeus muscle21.12 This was also the site of perforation in our patient. Predisposition to this injury has been ascribed to narrowing of the oesophagus and the lack of an outer, longitudinal layer of muscle fibres at this level. ~3 A number of factors which may predispose to oesophageal perforation by nasogastric tubes have been proposed. 2,8 These include repeated attempts to pass the tube, preexisting anatomical abnormalities of the oesophagus, altered mental status, cardiomegaly, tracheal intubation, and the presence of cervical osteophytes. With the exception of tracheal intubation, which has been the subject of a small retrospective study] the association of these factors with oesophageal perforation is based on anecdotal data and may be attributable to their higher prevalence among patients requiring nasogastric intubation. Of these putative risks factors, only tracheal intubation and altered mental status are identifiable in the current patient.
In this case, an attempt at nasotracheal intubation was followed by easy passage of a nasogastric tube. This sequence suggests that the initial oesophageal laceration occurred during the intubation with subsequent passage of the nasogastric tube through the laceration. One previous case of difficult orotracheal intubation associated with subsequent oesophageal perforation by a nasogastric tube has been reported 12 and a similar mechanism of injury was proposed. The risk of oesophageal or pharyngeal perforation during tracheal intubation is increased in the presence of abnormal neck anatomy. ~40eso-phageal perforation is reported to occur more commonly in the context of emergency intubation by an inexperienced individual ~5 but has also been documented following elective orotracheal intubation by experienced anesthetists. ~6 Nasotracheal intubation has been considered to carry a greater theoretical risk of pharyngeal or high oesophageal perforation, due to the blind nature of the procedure. 17 In practice, however, this complication is uncommon. Neither oesophageal nor pharyngeal perforation was reported as a complication in two recent, large patient series after nasotracheal intubation.~8, 19 In a recent series of 52 cases of oesophageal perforation, however, three perforations secondary to emergency blind nasotracheal intubation were reported.I~ Since the prognosis of oesophageal perforation depends greatly on rapid diagnosis and treatment, 3,4 it is important to review the sensitivity of traditional clinical manoeuvres in the detection of nasogastric tube misplacement and oesophageal rupture. Since this complication occurs in the setting of anaesthetized or sedated patients, clinical evidence that a problem has occurred may be minimal.
Subcutaneous emphysema was noted radiographically in our patient but cervical crepitance was absent. In two of three previous cases of transoesophageal intubation of the pleural space by nasogastric tubes, 6,7 prominent subcutaneous emphysema was apparent radiographically in the neck, and cervical crepitance was noted in one case. In a series reported by Han et al., z~ subcutaneous emphysema in the neck was present in 12 of 24 patients with oesophageal perforation resulting from various causes. Four of the 24 patients had perforation of the cervical oesophagus and all of these were noted to have subcutaneous emphysema in the neck. z~ Cervical crepitance has been reported to occur in 60% of perforations of the cervical oesophagus, and one third of midoesophageal perforations, but is uncommon following distal oesophageal perforation. 9 Other radiographic findings in oesophageal perforation at all levels include pneumothorax, pneumomediastinum, and pleural effusions. Twelve percent of individuals with oesophageal perforation will have no radiographic evidence of perforation. 2~
The diagnosis was further obscured in our patient, because fluid (presumably from the pleural space) was aspirated from the nasogastric tube, and was felt to represent gastric contents. Several previous reports of nasogastric tube misplacement have noted that both aspiration of "gastric contents" and auscultation of air insuffiated into the stomach are unreliable methods of confirming correct tube placement. The sound of bubbling air is transmitted as easily from the lung or pleural space as it is from the stomach. 5-8 Others, 2! have recommended the measurement of the pH of aspirated fluid to confirm gastric placement. However, the widespread use of H2-antagonists in critically ill patients is likely to diminish the specificity of a high fluid pH in this setting.
Once oesophageal perforation is suspected, confirmation of the diagnosis has traditionally been by contrast oesophagography. While water soluble contrast is safer in the case of large perforations, it is less sensitive than barium with small perforations, and may result in pulmonary oedema if aspirated in significant quantities. 22 As a result, some authors recommend an initial examination with water soluble contrast, followed by oesophagography with a small amount of barium if negative, or, if there is considerable risk of aspiration or tracheooesophageal communication, the use of thinned barium preparations. 3 Although oesophagography remains the standard for detection of oesophageal perforation, computerized tomography (CT) will provide a valuable adjunct when mediastinitis or fistula formation are suspected. 23 Optimal surgical management of oesophageal perforation is discussed in detail elsewhere; 3,4 however, both the approach to management and prognosis of such injuries will depend on the level of the perforation (cervical or thoracic), the time elapsed between perforation and diagnosis and the presence or absence of mediastinitis.
Perforation of the cervical oesophagus may not require primary closure, while perforation of the thoracic oesophagus is generally associated with mediastinitis, and so usually requires thoracotomy. The overall mortality rate of oesophageal perforation i~rom all causes is approximately 21%, compared with 6% in uncomplicated cervical oesophageal perforation. 3, 4 In this case, a tract extending from the retropharyngeal space to the mediastinum was established by the nasogastafc tube. This likely resulted in mediastinal contamination, and so primary repair of the oesophageal laceration was undertaken.
When diagnosis is delayed for more than 24 hr, successful primary closure becomes unlikely, because of local inflammation and breakdown of the oesophagus, and oesophageal exclusion or diversion procedures become more practical. Mortality has been reported to increase by 12 to 32% when diagnosis is delayed beyond 24 hr. 3, 4 In this case, severe pancreatitis may have been the cause of death, and the natural history of the injury in this patient is, therefore, obscured. The published experience with high oesophageal perforation with pleural intubation, however, suggests that, in the absence of such interceding factors, a favourable outcome may be anticipated. In the three cases cited previously, 6,7 treatment consisted of intravenous antibiotics and, in two patients, closed chest tube drainage. All of these patients recovered.
In summary, both nasogastric and nasotracheal intubation may result in oesophageal perforation. Either manoeuvre may be complicated by intubation of the mediastinum or pleural space by a nasogastric tube. Traditional measures, such as air insufflation and aspiration of fluid, are of little use in determining correct placement of nasogastric tubes, other clinical signs, such as cervical crepitance, and elevated pH of aspirated fluid, may provide valuable clues in the diagnosis of nasogastric tube misplacement. Plain chest roentgenograms will show evidence of free air or subcutaneous emphysema in the majority of cases. The fact that these injuries may initially be clinically silent makes a high index of suspicion important, as prognosis depends on early diagnosis. Although cervical oesophageal perforation may be managed conservatively, the presence of mediastinitis warrants more aggressive treatment.
